Background. Peace-keeping duties are associated with unique stresses for military personnel. There have been few reports on the effects of peace-keeping on psychological health.
INTRODUCTION
The role of the modern military has changed considerably over the past 50 years, with a far greater emphasis on providing humanitarian aid, peace-keeping and peace-enforcement in trouble spots, as opposed to war fighting (United Nations, 1996) . Although we have reported that British peace-keepers deployed to Bosnia had no increased risk of symptoms akin to post-traumatic stress disorder or anxiety and depression (Hotopf et al. 2002) , there are numerous -largely anecdotal -accounts of the stressful effects of peacekeeping (Weisaeth & Sund, 1982 ; Lundin & Otto, 1996; Weisaeth et al. 1996; Miller, 1997 ; Vogelaar et al. 1997 ; Orsillo et al. 1998) . The little evidence on the UK armed forces in Bosnia suggests that mental health problems during deployment were uncommon, and generally pre-dated deployment (Winfield & Lafferty, 1997 ; Croft et al. 1999) , and that since deployment there have been relatively low levels of stress symptoms (Deahl et al. 2000) . However, there is an urgent need to understand better the effects of peace-keeping duties on psychological health. While peace-keeping might be less likely to place military personnel in direct combat scenarios than conventional warfare, obviously stressful and life-threatening situations do occur regularly. A few of the personnel deployed to Bosnia witnessed atrocities perpetrated by the warring parties on each other, or civilians. A few more will have witnessed the aftermath of such events at varying times afterwards. In the early stages of the campaign, the operation was criticized for the inability of peace-keepers to prevent atrocities, and there was confusion regarding the rules of engagement of the UN peace-keeping force. Peace-keeping usually involves a multinational force, where the chains of command are complex. Such complexity may have led to confusion, and lack of confidence in the command structure (Shawcross, 2001; Stankevic, 2001) .
Post-traumatic stress disorder is the most widely reported disorder related to peace-keeping in both lay accounts and published research. This disorder, which entered the classification systems after the Vietnam War, was previously restricted to those who had experienced very severe trauma 'outside the range of normal human experience '. However, in DSM-IV the criteria for severity of trauma has been relaxed, and a wide variety of common civilian life events have been linked with the diagnosis. One of the main problems for researchers interested in PTSD is that for the diagnosis to be made, the supposed index event or trauma and psychological symptoms must both be present. This approach leads to a tautology where the exposure (trauma) is automatically linked to the outcome (symptoms). We have attempted to overcome this problem by defining a stress syndrome (which in other papers we have published has been labelled as a ' post-traumatic stress reaction ') that consists of similar symptoms to PTSD, but does not require the reporting of traumatic events. We also used a widely validated and conventional outcome, namely being a case on the General Health Questionnaire (GHQ-12) (Goldberg, 1972) .
The aim of this paper was to test a series of hypotheses regarding the relationship between these outcomes and a range of exposures, including deployment related traumatic events, demographic characteristics, other features of deployment (such as having a period of leave following deployment, duration and place of deployment), and features of previous deployments. We aimed to test the following hypotheses.
1 There would be an association between reported traumatic exposures and stress symptoms, and this would be greater for the stress syndrome than GHQ-caseness.
2 Previous deployments to Northern Ireland would be protective against stress symptoms and psychological distress in Bosnia veterans (the so called ' stress buffering ' or 'stress inoculation ' hypothesis). We hypothesized therefore that there would be an interaction between previous deployments, whereby they attenuated any effect of stressful events reported in Bosnia on the stress syndrome.
3 Short periods of leave post-deployment would be more protective against stress symptoms and psychological distress than having either no leave, or prolonged leave, because short periods away from deployment may enable personnel to come to terms with their experiences, without undue rumination and avoidance of other stressful exposures.
4 Personnel who were deployed to areas where there were known atrocities would be at highest risk.
METHOD
The study was originally set up to describe the health of service personnel who had served in the Persian Gulf War 1990-1991. The sampling for this study is described in previous papers (Unwin et al. 1999) . A random stratified sample of 4250 Gulf War veterans was identified. Any military personnel who had served in the Gulf were eligible, apart from Special Forces who were excluded for security reasons. Two comparison groups were identified. The first consisted of personnel who were deployed in Bosnia, the second of personnel who were not deployed in either Gulf or Bosnia (Era). The two comparison groups were selected in order to re-create as far as possible the demographic structure of the Gulf group. Random stratified sampling was used to generate the Era group stratified on age, rank, service (Royal Navy, Army, Royal Air Force), gender, fitness and reservist status. The force deployed to Bosnia was exclusively from the regular army, and therefore the match with Gulf could not be so precise. The analyses presented in this paper are solely from the group who were deployed to Bosnia. Once questionnaires were returned it became clear that a minority of service personnel who were identified in the Bosnia group had also served in the Gulf. In the present study we excluded this group because their health status was dissimilar to those personnel who had only been to Bosnia (data for this group are presented elsewhere (Hotopf et al. 2002) ).
Follow-up
We obtained addresses from the Ministry of Defence. For personnel still in service we obtained current addresses and for those who left the forces (discharged) we obtained the last known addresses in the UK or overseas. We used multiple-tracing mechanisms for non-responders. For personnel who had left the services we used the National Health Service Central Registry to obtain health authority ciphers and current addresses. We used the electoral register to check for current addresses. For those still in service, various service bodies provided regularly revised addresses, including discharge and pension address sources. Several media appeals were made by the research teams, and we posted a study website on the Internet. We had three mailings, and in the third, for participants who were still serving, we sent questionnaires in batches to unit commanding officers with a letter asking them to facilitate the delivery of the questionnaires to servicemen and women. After 1 month we again approached the commanding officers with the highest non-response rates.
Questionnaire
The questionnaire contained several measures of current health status, including a checklist of 50 symptoms and 39 medical disorders, the 12-item General Health Questionnaire (Goldberg, 1972) . From the symptom questionnaire we devised an outcome 'stress syndrome ' that had some similarities to the symptoms of post-traumatic stress disorder (see Table 1) .
We asked about a number of demographic, occupational and exposure variables. Demographic variables included age, ethnicity and education. Occupational variables included : previous deployments (for example ' tours ' of Northern Ireland, or being deployed in the Falklands War of 1981) ; rank; main duties on deployment to Bosnia and place of deployment in Bosnia. Exposures included a range of traumatic events including witnessing someone dying, seeing maimed or seriously injured soldiers, and suffering combat related injuries ; environmental exposures such as exposure to diesel smoke or oil. Data on the date and duration of deployment were obtained from the Ministry of Defence.
Analysis
We assessed relationships between individual exposures and the stress syndrome and GHQ caseness using univariate analyses, and logistic regression to control for confounding.
RESULTS
Using three mailings, we obtained a response rate of 61 . 9 % in the Bosnia group. We found that non-responders tended to be younger and still in service.
We assessed rates of the stress syndrome and GHQ cases across different demographic groups. Table 2 shows the demographic associations of the stress syndrome. In the univariate analyses female gender was, if anything, protective of developing the stress syndrome. However, subsequent multivariate analyses (not shown) suggest that this may be due to confounding by the experience of stressors, and when total stressors were controlled, there is no gender difference. We did not detect any relationship between age and either outcome, but rank and educational status were associated, with those with more extensive education and higher rank, having lower experience of the stress syndrome. One explanation for this might be that privates and non-commissioned officers have higher levels of exposure, but we found that when total reported exposure were controlled, the association with the stress syndrome increased (odds ratio 13 . 5, 95% CI 1 . 9-97 . 3). Table 3 shows the associations between the two outcomes and various self-reported exposures, controlled for the main demographic variables shown in Table 2 . Eighteen of the 23 exposures were associated with the stress syndrome (at P<0 . 05) and 19 were associated with being a case on the GHQ-12. The effect sizes were generally larger for the stress syndrome group (only one of the associations had an OR <2 . 0) than the GHQ group (where 16 of the associations were OR <2 . 0). There was no specific pattern between the nature of exposure and the stress syndrome. While the strongest relationships appeared to be with witnessing severe injuries, death, or handling prisoners of war, other less specific exposures were also strongly associated, including experiencing exhaust fumes and suffering heat-related illness. Table 4 describes the association between other features of deployment and the two outcomes. The majority of our sample were deployed in or after 1995. There is some indication that those deployed early (before the Dayton Accord) had higher rates of the stress syndrome, but no indication of an association with GHQ scores. Duration of deployment was not associated with either outcome. We found a striking and powerful association between total number of reported exposures and the stress syndrome. There was a highly statistically significant association between total exposures and GHQ caseness, but the effect size was much smaller. The main self-reported duty during deployment was associated with outcome : we compared each type of duty with ' logistic ' because this was the most common. The main finding was that personnel deployed on 'combat duty ' were more likely to have the stress syndrome, and those on staff duties suffered both from higher GHQ scores and stress symptoms. Table 5 shows the association between the outcomes and experiences before and after the deployment. We found that previous deployment to the Falklands was associated with higher GHQ scores (controlled for age), but not the stress syndrome, but that there was no association between number of tours to Northern Ireland and either variable. We did not find an interaction between previous deployments to Northern Ireland or the Falklands and total exposures. In other words, there was no evidence that previous deployments protected or predisposed the individual to the effects of new exposures. We did not find an association between duration of time off following deployment and either outcome.
Because many of the exposure variables are inter-related, we performed a stepwise logistic regression analysis for each outcome, to determine which variables were most strongly predictive of each outcome. The results for the stress syndrome and GHQ are shown in Tables 6 and 7 respectively. The variables which most strongly predicted the stress syndrome were younger age, being on staff duties, lower rank, reporting more exposures and previously having been deployed to the Falklands. For GHQ, staff duties, multiple exposures and lower rank were also predictive. Female gender was also associated, but age was not.
DISCUSSION
The main finding of this paper is that there were powerful associations between total reported military exposures, lower rank, being deployed on staff duties, and both outcomes. Being a case on the GHQ was associated with female gender, and the stress syndrome was associated with younger age and previous deployment to the Falklands. We found strong evidence for our first hypothesis (i.e. the relationship between total deployment related exposures and both outcomes), but no evidence for the other three hypotheses. Experience of other deployments may independently be associated with psychological symptoms, but these data do not support the 'stress inoculation ' hypothesis. Post-traumatic stress disorder was not the main focus of the study for which these data were collected, and our stress syndrome measure is a post hoc outcome, which should not be seen as synonymous with post-traumatic stress disorder. The measures of exposure are based upon recall of events that took place 2-6 years before. They are therefore subject to recall bias, and it is likely that individuals who are significantly symptomatic might put more effort into recalling traumatic events, or may recall them more easily due to context dependent recall effects, than those who are well. There is some contradictory evidence of recall effects from other studies, with one demonstrating such effects (Southwick et al. 1997) , and another not showing them (Bramsen et al. 2001) . However, the powerful associations between total exposures and the stress syndrome suggests that recall bias may not be the sole explanation. The finding that there was a strong association between PTSD-like symptoms and military exposures is strongly in agreement with most other studies assessing military personnel post-deployment, however in contrast to much of this previous work we were able to dissociate PTSD symptoms from the alleged triggering event. Our response rate was just over 60 %, which means that there may have been significant biases due to non-participation. Response rates are usually lowest in younger subjects and males, which causes problems when tracing a population almost entirely composed of young men (Eaker et al. 1998) .
The relationship between symptoms and rank are striking. This relationship was not because officers reported fewer exposures ; indeed when we controlled for the total number of exposures reported, the association became even stronger. In the civilian literature there is good evidence that higher socio-economic status is associated with reduced risk of common mental disorders (Weich et al. 1997) , so some excess of psychiatric disorder in other ranks is expected. There may also be more specific buffering effects which act via officer selection, training or social support which make them less vulnerable.
We were surprised that the deployment duties most strongly associated with both outcomes was staff duties. Although combat and medical duties were also associated with the stress syndrome, the association with these forms of duty were largely explained by associated military exposures. This was not the explanation for the stronger association of staff duties. Many of the accounts of the Balkan conflict stress the frustrations of negotiating between warring parties and other peace-keeping forces, and indeed peace-keeping in general (Miller, 1997; Shawcross, 2001; Weisaeth & Sund, 1982) and it may be these exposures (which were not captured in our list of military exposures) that account for the high rates of distress in those on staff duties. Staff duties may be stressful in others ways -they are often carried out in cramped and busy accommodation, and personnel employed on such duties have major responsibilities. Another alternative explanation is that those experiencing minor degrees of anxiety or depression were selected into non 'front-line ' roles.
We were unable to show a relationship between the length of leave following deployment and subsequent illness. However, it is important to note that these non-randomized data say little about the optimal period of leave following a deployment. It may be that one or more confounder may be acting to obscure genuine relationships. For example those who are symptomatic may be given longer periods of leave, which will obscure the positive effects of leave on those without psychological symptoms. This is an important area for future study, since if speed of repatriation and leave postdeployment was an important mediator of post-deployment ill-health, relatively straightforward procedures could be used to protect service personnel. Similar processes may apply to our data on the effect of previous deployment. It may be, for example, that previous deployment has two opposite effects -to 'immunize ' some and ' sensitize ' others. Thus, depending on the experiences involved and other contextual factors previous deployment could act on different individuals with quite opposite effects. Previous deployment is a crude proxy measures for stressful events, and clearly there will be a lot of variability in each soldier's experience of deployment to, say, Northern Ireland. However, our finding that stress symptoms were especially common in veterans of the Falkland war is remarkable : we might have anticipated that the small number of Falkland's veterans still serving at the time of the conflict in the former Yugoslavia would have shown a form of 'healthy warrior ' effect in that only the fittest would have been expected to remain in the military. Without prospective studies monitoring symptoms before and after deployments it is difficult to draw firm conclusions.
Although we have concentrated on the specific psychological effects of service in the former Yugoslavia, we emphasize that the rates of psychological distress in this sample are similar to those of non-deployed military personnel (Hotopf et al. 2002) . Although there have been many warnings and some data on the possible psychological sequelae of peace enforcement duties (Litz & Bolton, 2000) , and anyone who has spent time talking to those who have participated in such duties will be in no doubt about the difficulties, dangers and frustrations of this role, overall the results of our previous paper suggest that long-term psychiatric sequelae are unusual. Other studies have also been reassuring (Ballone et al. 2000 ; Lundin & Otto, 1989 ) and many Swedish personnel who served in Bosnia generally had a positive view of the deployment (Johansson, 1997) . It may be that as peacekeeping becomes a more frequent role for the armed forces, there will be greater acceptance of, and preparation for, these duties. Furthermore, our results may reflect the particular expertise of the British Armed Forces in these operations.
Since we obtained these data, there has been much talk in the media of the so-called Balkan or Bosnia syndrome, while the BBC screened a powerful drama (' Warriors ') revolving around the psychological traumas suffered by the British Armed Forces in Bosnia. In 1998/9 when our data were collected, we found no evidence of such a syndrome, and little to substantiate the psychological (as opposed to operational) picture painted by 'Warriors '. We are now conducting a follow-up study of this cohort to detect any later effects, and to assess the impact of the recent media portrayals on the current psychological state of the servicemen and women.
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